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OBJECTIVES:.. The objectives of this project may be stated as follows: 

I. To examine the effect of certain structural analogs of 
arginine upon the multiplication of typical animal viruses, 
such as mumps, influensa, an^ equine encephalomyelitis, in 
the chick embryo. In view of the fact that arginine is an 
important constituent of virus proteins, as well as other 
proteins, it might influence the fprmation of virus protein. 
Furthermore it has been reported yl>  that arginine, ornithine 
.-tni lysine all inhibit the development cf mumps and influenza 
virus in tissue culture* 

2o To exams ne such arginine analogs as are already available 
as outlined in paragraph (1)5 and to synthesize new com- 
pounds of this type for study, within the limits of available 
personnel and time* 

3 c    To determine the effect upon virus development of such other 
compounds which era analogs of known metabolites as may 
become available to us and which appear worthy of investi- 
g3.t5.ono 
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PROGRESS* 

A. Examination of Compounds for Influence on Virus Multiplication: 

materials and Kethods: 
The methods employed daring the period of this report 

have been essentially the same as those described in 
previous reports. 

2„ Results: 

Evaluation of Compounds for Influence on the Development 
of Lee Influenza Virus in the Chick Embryo,, 

(l.)Recults cf preliminary tests of compounds for 
inhibitory activity„ 

In the previous report covering the period July 1 to 
December 31* 1952, most of the work described the inhibitory 
affect of canavanine on the growth of the Lee influenza 
virus in the chick embryo and experiments designed to inves- 
tigate the nature of this inhibition. One of the primary 
problems involved in this study was the source of supply 
of canavanine itself as this amino acid must be extracted 
from Jack bear, seal by a laborious process, In view of the 
fact that the rate of progress of this work was limited by 
the supply it was 'decided to de'—>t.e this period to a study 
of other compounds of potential interest while a stock 
pile of canav.r.ine was being built up„ 

An interesting group of compounds bearing a structural 
relationship to arginine became available to U3 during this 
period* Samples were originally obtained through the 
kindness of Dr. I. F. Halverstadt of the Chemical Research 
Department of Cutter Laboratories, These compounds included 
guanyiurea derivaties . and biguanidc3„ They were synthesized 
originally by the Product Development Department of Merk and 
Company, and further quantities have been obtained from 
the latter group,, Additional compounds were also obtained 
through the courtesy of Dr<> B. E. Christensen, Professor of 
Organic Chemistry, regon State College. 

The results of the preliminary tests on the compounds 
eregffiined during this period era presented in Table A. 
These testa were only intended to indicate whether a compound 
might have an influence on tho development of the virus 
and whether it was worthy of further investigation. It 
wil] be noted that two of the comoounds in this table appear 
tcvhavri had a rather striking inhibitory effect on the 
,.:••• T/.-ti": cf the virus as judged by the heraagglutinin titer 
at  the •-.coled ailantoic fluids from the treated eggs. 
Vmsc  •:•-« isopropyl biguanida hydrochlorids and berzoyl 
,->nan;rl«jrea. i<&  judged cy the results of this test with a 
ve:.--" «ms.ll number of eggs, both of these coirpoundg prevented 



] 

the development of sufficient virus to he detectable 
if. the  pooled fluids. These compounds obviously were 
worths'' of further investigation. 

The structure of these two compounds .nay be indicated 
as follows:    ,_..  „„ ._,  „ 

£JJ3> CH.NH.&SH.C.NHg.HCl <Z> CO.BH.IJ.HK.C.MI^ 

isopropyl biguanide     benzoyl guanylurea 
hydrochloride 

Although they differ somewhat, it is obvious that they 
have in common the guanidino grouping which is of course 
found in arginine. 

It will be noted also that three other compounds, 
i.e. cyclohexyl guanylurea, guanylurea phosphate and 
disodium versene also reduced the virus titers of the 
pooled allantoic fluids belcw the level of the controls. 
Statistically, significance cannot be attached to any of 
these differences, but the data suggest some slight activity 
by these compounds. The only other compound which 
produced a result which might be considered different from 
the control is naphthoxyacetic acid. The heraagglutinin level 
hare was three ti.es that of the control eggs, suggesting 
stimulation of virus development. However, we have attempted 
to confirm this result and have been unsuccessful. 
Apparently seme conditions prevailed in this particular 
test which we have not been able to duplicate. 

From the foregoing results it was concluded that an 
investigation cf the effects of isopropyl biguanide 
hydrochloride and benzoyl guanylurea on development of the 
virus was justified. 

(2; further investigation of the inhibition of the 
influor 

guanylurea. 
Lee influenza virus by isopropyl biguanide and benscyj. 

The mature of the inhibition of the Lee virus by the 
T.bcve two coic-iounds has been investigated fairly extensively. 
slost of the work however has 'ocer.  carried out with isopropyl 
biguanide because of the rather limited supply of bensoyl 
gUonylurs&j <»hiuk could net be obtained in additional 
quantity. 

To begin with, the meager data from the preliidnary 
tost ws-s supplemented by further studies in which the 
fluids ivcx  Individual eggs werr titrated for virus hemagglutinin. 
The r:-:.-.j--.s of  a typical exooriasnt employing isopropyl 
H>y.;-./:'v ± are presented in -able I. In this experiment as 
in all others in this vepovt  unless indicated otherwise, 
infections of both vi?>'>.s and compound were made into the 

isopropyl blg'ianide is M6K-4  in this repvri 
that' the co;nCtT;".f- ; s in tile ?o~i\.  of thy 
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allantoic sac. It is evident from these results that the 
influenza virus is markedly inhibited by 10.0 mg. of 
isopropyl biguanide in the chick embryo for at lenst hU hours 
after inoculation, as judged by the, he;uaBglutinin titers. 

The results of a ei.ro'la-.* experiment in which the dose 
of  isopropyl biguanide was irlRcte"1 in the yolk sac of the 
chick eubryo while the virus was injected into the allantoic 
sac ire givan in Table 2„ From these data it seems 
apparent that it is not necessary to have direct contact 
oatween the compound and the virus in the allantoic sac in 
order to demonstrate inhibition of the virus. These 
results suggest that the compound nay be absorbed into 
tha circulation of the embryo and in some manner interfer 
vdLth the growth of the virus in infected cells. 

The results of more detailed observation of the effect 
of benzoyl guanylurea on the Lee influenza virus are shown 
in Table 3« From inspection of this table it also seems 
quite obvious that this compound too has a very marked 
inhibitory effect upon the development of the virus as 
judged by  the hemagglutinin titer. In comparing results 
obtained with the two compounds it should be noted that a 
•lose of 10,0 ;ng. of isooropyl biguanide disolved in a 
vciune of 0.2 ml. of distilled water was regularly employed. 
This had been found to be about the maximum tolerated 
dose. However, benzoyl guarr/lurea has a much lower solubility 
and in the case of thi3 compound it was necessary to employ 
a suspension made up to a concentration of $0  mj. per ml. 
in a suspending medium of one percent low viscosity carbc;cy« 
Estbyl cellulose., The maximum tolerated dose of the 
compound had been iound to be about 25^0 mg. Thus it is 
hard to con pare the activity of the two compounds weight 
Cor weight because of the large difference in solubility. 

£xperimants were next carried out to determine the 
mir.imum effective dose of isopropyl biguanide which could 
Ce.u;e inhibition of the virus. Results of these experiments 
a.:<pe*?  in Table U, It will be noted that the inhibitory 
effect drops off rather rapidly with decreasing dosage. 
10.C rag. per egg inhibited hemagglutinin development completely. 
The inhibition produced by a dose of $.0 mg. per egg was 
still narked and in the case of 2.5 mg„ per egg was still 
significant. A slight effect nay have resulted from the 
use of 1.0 mg. per egg, bur the difference between the 
result obtained at this dose level and the control group is 
not si-nificant. 

Similar experiments were carried out with henzoyl 
guanylurea and these are given in Table $.    The effect of the 
increased dosage is even xuore  apparent in the ca^s of this 
compound. 25o0 agi per egg caused almost complete suppression 
of hemagglutinin whereas 12 = 5 mg. pei* egg did not cause any 
.-1 .••ir'.ficant reduction in the heinagglv.ti:iin t-5tera 

.'• i Blti- •"• "T--, ns'xt  ratio to esetsrssine over how long a 
c  : h    '•-   .•.'..; .:''  ofl'^u'i sf ido.rccvi I/., arnldt ccaxLc 
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bo detected, nil of the previous observations had been 
wade after a period of approximately fort3~-four hours of 
incubation at '&-G»  Accordingly observations ware raada on 
both treated and control eggs on both the third and fourth 
day of incubation. These roaults appear in Aable 6C It 
•will be noted that after sixty-eight hours of incubation 
treated eggs still showed a level of virus hemagglutinin 
which was only about twenty per cent of that found in the 
untreated Cv'.trola. After ninety-two hours of incubation 
the titer of the pooled fluids from the treated embryos 
was about, half as great as the comparable control group. 
Although this difference has not been tested for statistical 
significance it seems doubtful that with the relatively 
sraall number of eggs involved, such a difference could 
be demonstrated. However, it is quite possible that further 
expansion of the number of observations would reveal such 
a difference. In any event it seems apparent that the 
inhibitory effect of a single dose of 10 ng. of isopropyl 
biguanide, which is very narked after forty-four hours of 
incubation, ij stiil iaarked after sixty-eight hours and is 
at best very slight after ninety-two nours of incubation. 
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The influence of the do^e of virus upon the inhibitory 
effect oT isopropyl bijruanide has been investigated to some 
extent, although additional work is required. Results 
obtained thus far are shown in Table 7.. It will be noted 
in this table that the dosr of virus has a definite influence 
t:;>ori the final result. When the vir:-.i> inoculum is smll, 
coaplrte suppression of the virus het:i= glutinin may be 
observed.  '.hen 'ohe dose of virus is increased the inhibitory 
effect bocc.nes less .-narked, However, with a dostj of ten 
thousand ^-V0, which is the highest virus level so far 
tested, a slight inhibitory effect may still be noted. 
Further data bearing on the point will be obtained. However, 
the results oKuair.ed are in agreement with expectation, from 
what is known of the behavior of various infectious agents 
and inhibitory compounds. 

A stud;,- has also been .made of the influence of the time 
interval between injection of the virus and injections of 
isopropyl biguanide on the inhibition of the virus in the 
chick embryo. The data bearing on this point are presented 
in Table 8* It will bit noted that there was no apparent 
difference in the end result if the compound was injected 
an hour before the virus or two hours after the virus. 
In both oases the development of virus hernagglutinin was 
almost completely suppressed. V.nen the compound was 
administered twenty-four Rafter the virus, the inhibitory 
effect was still marked and the virus hernagglutinin in 
treated eggs was only about ten per cent of that found in 
controls, '.'men the injection of the compound was delayed 
until thirty six hours after infection with the virus a 
slight inhibitory effect was still found. When this tine 
interval, however, was increased tc forty-four hours no 
significant effect was demonstrable. It is interesting 
to note that the inhibition is still so sti-iVing, even 
when injection of the compound is delayed for twenty-four 
hours after infection. 'This observation suggests that the 
raechanisni of ir.hibitio;- is not concerned primarily with 
interference with adsorption of the virus to the susceptible 
cells, but is more likely related to so.ie step in the 
foraiation of the virus itself or of its release from the 
cells. 

i 
1 

A certain amount of similar data has been obtained with 
benzoyl guanylurea.    This i»   arch more limited because 
O

T
" the li ..itcd quantity of this compound which was 

available.    Those results appear ::n '-'.'able  9.    It vrill be 
^oteo that riarr also essentially identical results viere 
oht;iinea If the ccupoui::' v^i given eitr.er an hour before 
or two hOLios after the virus.     In both cases the development 
o;   virus hu^i::/;lutinin was markedly suppivssed*     '»hen the 
co.ripound was given as late as twenty-four nours after the 
vir^s,   however,  only a slight inhibitory effect v?as 
noted-     Thus the results vd th this compound are   ;uieh less 
c!v.-rik:irig when  tvoacmont i.-; celzyid for u^enty-four hours 
ocan .1..    -• oe ^ace Vj-xun .-i-'iOpvop* .   ^..i-.^niu31 
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TABUS      8 

tica ^i" Tirus Irterirr.l 3etwoen Infection and Injection of Isopropyl Biguanide 
Inhibition of JL,s "riTluen^a in •ivhe Chick Embryo. 

xv^ ag. cropyl   Fraction of kggs  Number of Lggs Showing Kemagglutinin 
In,!acted Sho»/inS", Virus      liters of liters of Pooled 

Hcinagglutinin   0 T20-80K120-320;iU80 & Fluids from all 
above) Lggs in Group * 

viru 

2 hours after 
virus 

2U hours after 
virus 

36 hours after 
vji rus 

I'L' hours after 
virus 

Controls 
receiving virus 
only 

3/10 

1/10 

9/13 

m/i6 

10/10 

20/20 

7, 

9 

9 

0 & 0 

0 0 c 

2 0 30-U0* 

9 0 120+ 

h u 320 

10 320-U80 

All,-.eggs received ?C IDCJQ of virus. 10 nig. Isopropyl biguanide was 
administered at the indicated times. 2ggs were incubated at 35°C,  for 
aporoaimtely U8 hours before virus titrations were made. 

* Reciprocals of highest fluid dilutions giving complete hemagglutinatiorio 
§  Fluid dilutions"below 1:20 were not tested, and fluids giving a negative 

reaction at this dilution are arbitrarily assigned a value of 0. 
+ Data represents combined results of 2 experiments. 



TA3LU 

Ir»fi';*»ncG of Ti-ne Interval between Infection ar.<" Injection of renzoyl Uuanylurea 
ca the Inhibition of Loe Influenza in the Chick I-nbryo. 

25 ag„ Benz^y?     Fraction of :-ggs  Number of Kggs Showing Hemagglutinin Titers 
Guanylurea Invested Sao. ving Virvu      Titers of of Pooled Fluids 

Kemagglutinin  0 (20-60K12O-320KUKO & from all Eggs in 
above) Group * 

1 hour* before 
v 3 rus 

U/10 k 20 

2 hours after 
virus 

2h  hours after 
virus 

1/8 

8/6 0 

0 0 

120 

rsesivi-ng va 
only 2l;0 

All e, 'i; received ?>G IQ^Q of virus ^ 25 <ng» of bensoyl guanylurea was 
adrfiniste^ed at the indicated tiraeSo This was suspended in a T& 
aqueous solution of carbo^cysethylceilulose to give a concentration 
of 25 &£,  per .'ci=  Control tggs received 1 ml* of the suspending agent 
only an horn"- bsfore the virus, £gg3 were incubated at 3P C. for 
approxiraately hQ  hoars before virus titrations were made. 

* Reciprocals of highest fluid dilations giving complete heinagglutination. 
# Fluid dilutions beiovr 1:20 were not tested., and fluids giving a 

negative reaction at this dilution are arbitrarily assigned a value 
of 0, 



It. is of course of interest to know whether these compounds 
have any direct inactivating effect on the Lee influenza 
virus in vitro. Lxperiaient; '•--?~-:-ir..'; on this ooint are 
recorded in ?sb]o 10. Isopx-^pyl biguanide lias been the 
only Compound investigated and a concentration of 2 rag. per 
ml. has been employed, as this is estimated to be the maximum 
concentration produced in the allantolc fliiid cf the chick 
embryo when a dose of 10 mj;.. is .administered. Periods of 
cor.tact bc?t*;cen the virus . ,nc the compound of two hours 
anc twenty hours have been tested at temperatures of 10°C 
and 35CC„ It will oe r.oteu from the table that in no 
caso was thei.r. any effect upon the hemagglutinin titer of 
the virus. In Ihc za^c  of the virus inactivity, however, 
it is apparent that in the presence of the compound after 
twenty hours at 35°C t'is property of the virus deteriorated 
more rapidly than in a control preparation containing 
only the virus. Ais  pH of the two preparations was 
approximately the fiame so that the difference noted could 
not be ascribed to a pH effect. At 10 C, after a twenty 
hour pei'iod of exposure a preparation containing isopropyl 
biguanide was slightly less active t'ran the control but 
the difference can probably not he considered significant. 
Si .ilarly after- a period of two hours at 35 0 the 
preparation containing isopropyl biguar.ids sl-.cri.ved a 
slightly lower infectivity than the control preparation;. 
Further experiments are planned to verify and extend these 
results. At present, however, it appears that isopropyl 
biguanide at 2 rag. per ml. may cause a reduction in infectivity 
of the virus over a twenty hour period of contact at 35>°C<, 
Since this effect is at best very slight within a two hour 
period at 35°0 or within a twenty hour period at 10°C and 
since there appears to be no-effect at all upon the 
hemagglutinating activity of the virus, it seems unlikely 
that a direct inactivating effect on the virus can account 
entirely for the inhibitory activity of the compound. 

The offset of isopropyl biguanide upon the development 
cf the Lee influenza virus has been measured by means of 
infectivity titrations as well as by hemagglutinin titrationSo 
This method has not been used routinely because it is less 
precise and more laborious, but the inhibitory effect ean 
be demonstrated by either method. Infectivity titers of 
virus from eggs treated Tilth isopropyl biguanide have usually 
been at least one  log unit lower than the titers found in 
untreated egj.s. 

Experiments have been carried out to examine the possible 
effect of isopropyl biguanide on the adsorption of the virus 
by chorio-allantoic membrane tiosue in vitro. These 
exparinents 30 far have failed to show that the compound 
in a concentration of 2 mg. per ml. interferes to any 
measurable extent vdth the adsorption of the virus by the 
meiabrare tissue* 

'••••-  -.-^JJJPB 



TABLE   10 

In Vii.ro offset or Isopropyl Biguanide on Lee Influenza Virus 

lixp. No. Time and Temperature 
of Incubation 

2 houi-s at 10°C» 

£ hours at 10°C. 

2 hours at 35° 

2 hours at 35°C. 

".<*o'ae 

20 hours at 10°C. 

20 hours at 10°C. 

20 hours at 35°C. 

20 uours ai; 3^ ^» 

I leinagg lut inin* 
liter 

Virus onj.y 
before incubation  ISO 

Virus only       160 

Virus • 130"; 
2 zg.  per rcl«     160 

Virus only l60 

Virus -:- I3G: 
2 ing. per ml.      loO 

Yirus only before 
incubation        2l;0 

Virus only        2ii0 

Virus + IBG; 
2 nug. per ml,      2U0 

Virus only 320 

Virus + IHJJ 
2 aig. per nil- 320 

Noo of EID^0 

of Virus per rnl0 

7.15 10 

io7^60 

10?.Uo 

107.7U 

107.17 

106.6l 

107o50 

107,00 

10 2, CO 

*   Reciprocals of highest dilut5ons of fluid giving coiap. ete heraagglu- 
ti nation,. 

It    IDG •••• isoprbpyl" tiguanide 
;•    SIU-Q 

:1 quantity oi  virus needed to infect $0$ of inoculated chick 
9irbi?.rG3. 



SU^EY: 

B, Preparation of Compounds for Antiviral Testing. 

The work on an improved method for isolation of canavanina 
has been continued. Using slight refinements in the procedure 
somo 33> g. have beon prepared. Several more siaall scale 
attempts to isolate canavanine by the use oi'  ion exchange 
••esins havi bwen .jade,, iaper chroaatcgraphy indicates that 
arginins ami histidine follow canavanine through the columns,, 
Colcriiietric analysis indicates that canavanine is present in 
t:ie acid eluats but attempts at isolation have been unsuccessful. 
It is thought thai decomposition may occur on the ion exchange 
resin ac= has .icon reported to occur on an adsorption column 
(Archibald1}. J 

TQ  check this possibility pure canavanine was run through        s 
tne resinj. According to the ccloriiretric method the IRC - $0 
resin buffered at piiiu? retained 92%  of the canavanine; when 
buffered at pH7.0 it retained 27%;  and the IRA-kOO resin 
retained 69^° However, the flavianate prepared f roa these acid 
eluates did not correspond to canavanine flavianate^ this 
rcay be due to the formation of a eutectic mixture with ammonium 
flavianate or to flavianates of decomposition products of 
canavanir.fi. This is being investigated further . 

s^aainopyrimidinedione - 2,2ij ^-nitropyrimidiredione - 2,U> 
J-^^-dichloroacetamidopjTimJdinedione - 2,ivj 2-t'rio-U- 
oxypyriifddine , 2-jnethyl^ercapto-ii-hydroxypyri;nidine , 

cyannri:. acid and biuret have been prepared by procedures described 
in the literature. The eclorimetric determination for canavanine 
(Archibald-) has been extended to alcoholic solutions. 
Canaline has been made enzyraatically ani desaminocanavanine 
prepared by the method of Kitogawa2. 

Plans for the immediate future include the isolation of 
uiore .-ranaranine and the preparation of certain of its 
derivativeso   .... . 

1, Of a number of additional compounds axardned two have been 
found to have a marked inhibitory sffect on the development 
of the Lee influenza virus in the chick embryo. These are 
isopropyl biguanide bvdrochloride and benzoyl guanylurea0 
Jctn of those comoounds contain the guanidino group and in this 
respect bear »ome structural relationship to arginine, 

2, The inhibitory effect shown hy  isopropyl biguanide is 
equally marked wk6n the coi-pound is administered in the yolk 
sac or the aHarcoic sac<> As the virus is injected into the 
allantoic sac in both cases this suggests that no direct 
contact between the virus and the compound in the allantoic 
sac is necessary in order for inhibition to be demonstrated., 

H„j J„ Biol. Che*, lo?, 169 (l?aS)„ 
Kitogatra, H.j J. iiiochem. (Japan}, 2$,  23 (ltfil), 

•5 



3o In the case of Isopropyl biguanide 10.0 mg. per egg, which 
is about the maximum tolerated dose, produced the most marked 
inhibition of the virus0 However, a significant inhibition 
is noted with a dose as low as 2<$ rag. per egg- In the case 
of benzoyl guanylurea 2f>.,0 mg. per egg produced the 

taaadxrua decree of inhibition, whereas 12.5 ii«s• per egg was 
ineffective. This compound was employed in tho form of a 
suspension because of its loir water solubility; hence it is 
not possible to ;.ake direct comparisons between the two com— 
pounds for activity on a weight basis. 

U. In the case of isopropyl biguanide the inhibitory 
effect o£ a single cose of 10 mg. is still evident after the 
treated eggs have been incubated for three days at 35>°Co 
hven after four days of incubation a slight effect is still 
apparent. 

$,  The inhibitory effect of isopropyl biguanide is definitely 
influenced by the dose of virus administered. V.'ith doses of 
about ten to one hundred IEW) the development of virus heraagglutinin 
is very markedly suppressed. With a do3e of ten thousand 
ID^ slight inhibition is noted. 

6. Isopropyl biguanide may be administered as long as twenty 
four hours after the infecting virus an^ still prodt.ee a 
marked suppression of virus hemagglutinin. kven after 
thirty-six. hours a noticeable inhibition is found. This 
observation seems to indicate that the inhibitory effect is 
net due to interference with adsorption of the virus by the 
cells„ 

7. In tat case of benzoyl guanylurea the inhibition of the 
virus is equally marked if the compound is given an hour before 
the virus or two hours after the virus. Jf injection of the 
compound is delayed for twenty-four hours, however, the effect 
is slight. 

8. Isopropyl biguanide at a concentration of 2 mg. per ml. 
has no effect upon the hemagglutinating activity of the Lee 
influenza virus after exposures as Icig as twenty hours at 
35°^. It does, however, apparently causs a more rapid loss 
of infeetivity than is noted in a control preparation containing 
only the virus. This effect upon infactivity i3 at best 
very slight in twenty hours at 10 C or in two hours at 3£°Co 
It seems unlikely that it can entirely account for the 
inhibitor/ activity of the compound in the development of the 
virus „ 

9o Isopropyl biguanide has been shown to inhibit the development 
of Lee influenza virub in the chick ombryo using infeetivity 
as a measure of virus concentration, as well as the hemag" 
glutinin measurement, '-ggo treated with the compound have 
•uhc-iiVi  ? virtus titer at l^aast one log unit lovv-ar than 



10. Experiments carried out in vitro have failed to show 
that iaooropyl biguanide has any influence upon the adsorption 
of the Lee influenza virus by the chorio-allantoic membrane,, 

llo A considerable amount of effort has been davoted to 
improving the extraction and purification of canavanine from 
jack bean maal. Ion exchange resins have bosn triad but a 
successful method has not been achieved. Altogether some 
55 ~rams of canavanine have been prepared by the original 
laborious process. 

1:2o Additional compounds which have bean prepared by synthesis 
or isolation include, desaminocanavanine, canaline, cyanuric 
acid, 5-^-Minopyrimidinedior.e - 2,Uj 5-nitropyriaidinedione - 
2,1*.; S-thio-U-s oxypyrimidine; $-«^<^-dichloroacetamidopyrijai- 
dii.ec;.or:c - 2 .,4; and 2*^ethylfflercapto-U-hydroxypyrimidine. 

Plans for further work and publications. 

The study of the effect of isopropyl biguanide on the 
development of the influenza virus is not yet complete0 Some 
of the phases of the work reported above require additional 
data, -ilso attempts are planned to reverse the inhibition 
by means of various possible metabolites which might be 
involved. It is hoped that this may shed some light on the 
mechanism of the inhibition. This study is to be carried out 
in tissue culture as well as in the chick embryo. V/ork 
has also been started to examine ..he effect of this compound 
upon influenz?. virus infections in mice. 

The compound will also be tested for possible effects 
upon influenza A virus, mumps virus, equine encephalomyelitis 
virus and possibly others„ 

It is also planned to complete the study of canavanine 
V7hich hay also been found to be inhibitory to the L«8 influenza 
virus as was described in the previous report covering the 
period fro;:: July 1 to December 13> 1952". 

The only publication of this work submitted so far has 
bee:-; the abstract which appeared in the first volume of 
Progress rteport Abstracts; Microbiology Branch; Office of 
Naval Research. It is planned, however, to present the work 
described in this report at the national S.A.B. meetings 
in ian Francisco in August 1953, and to submit a written report 
of this work for publication soon thereafter,, 

% 


	0004 copy
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024



